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PRflFACE 



Many people find if difficult lo tackle PiageiN own writings without prior 
intrinluction or ciarificaiion. This paper is meant to provide such an introduc- 
tion. It should not be used to circumvent Piaget's books or the efforts of 
Piaget's many interpreters. In fact, the aim of this paper is just the opposite. It 
is hoped that the reader will discover the relevance of Piagci's work and be in- 
spired to pursue matters in greater depth. 

The reader should be cautioned that there can be major substantive dif- 
ferences between the writings of Piagei and -^the Piagetians.'* For this reason, 
I have relied heavily on ^^iagei's own (translated) works in preparing this 
paper. My understanding bf Piaget's.writings has been shaped by the inter- 
pretations offered by Hans Ci. Kurth and James Vouniss. 

M?ny of Piagei's bmiks have had coauthors, hence the phrase 'Tiaget's 
writings" is frequently used when referring to the writings of Piaget and his 
collaborators, particularly B. Inheider. 
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INTRODUCTION 



Jean Piaget's theory and research on cognitive development were rediscovered 
by American psychologists and educators in the l%Os (8,26,27). Since then, 
the number of articles and books on Piagei and education has increased dra- 
matically as the field has undergone rapid transition. 

According to Gallagher (16), there have been three phases in the attempts to 
apply Piagefs theory. The first phase consisted of introducing Piagetian tasks 
as curriculum materials. In the second phase, the implications of the concept 
of stages of development for classroom learning were explored. Phase 3 is a 
movement beyond the notion of stage and the use of other P^^tian con- 
structs (such as ecjuilibration) in the classroom. As a result of these efforts, 
PiagetN name is noH widely recognized, but. the theory is not widely under- 
stood because it is interpreted in so many ways (49). 

This paper is intended for those educational practitioners and researchers 
who find themselves both curious and confused about Piaget's theory. Ceniral 
aspects of the theory and assessment techniques and their relevance for educa- 
tional practice and research are introduced. In addition, PiagetS own state- 
ments and ideas about education are summarized. These papers on education^ 
which have been ignored for the most part, deal with applications at all levels 
of education (including university-level teacher training) so they are of poten- 
tial mterea^i to a wide variety of educators. The paper answers a basic question: 
Why should you, if you are involved in the field of education, be concerned 
with PiagetNiheory? 



WHY PIAGKT AND EDUCATION? 



In its broadest sense, education is a priH'ess of effecting progressive change in 
individuals, Education of children and adolescents addresses itself to various 
intellectualSkills, stKial and moral values, knowledge of facts in specific areas, 
and so on. In an educational setting such as a classroom, teachers employ cer- 
tain strategies and materials to **change'* their students. This is usually 
thought of as adding to the students' knowledge base or 'increasing the stu- 
dents' skills, 

I he particular icachcr strategy or method of instruction utilized in the class- 
Tixm makes some assumptions about the ••average'* student and is based on a 
theory of how children learn or •*change/' This basis is often implicit, and per- 
haps even unconscious, as far as the classroom teacher is concerned. One 
teacher might use praise and gold stars with her students, another might try 
strict discipline and punishment, while a third teacher might group children on 
the basis of examination performance and use differeiu techniques for each of 
the groups. The point is that educational practice makes assumptions about 
how much the ••average" student knows and can learn, and is presumably 
using the most effective method to teach that student. Although classroom 
teacher*^ certainly differ from each other, they all rely on certain principles of 
educational psychology such as theories of learning, measurement, origins of 
behavior and behavioral change, and so on. 

Piaget has studied the prinress of change in children's thinking for approxi- 
mately 60 years. His theory is the most comprehensive statement on intellec- 
tual development currently available to educational practitioners. Piaget has 
described the development of thinking from birth to late adolescence in areas 
that include logic, number, time, physical causality, space, geometry, percep- 
tion, mental imagery, hypi^thesis testing, and consciousness, (This list is a par- 
tial one!) Thus, Piaget has described what the ''average*' child knows and, 
more importantly, how this knowing came about and how it will ^vohe^ fur- 
ther. These dual aspects — descriptions of what children know and'how knowl- 
edge develops— are the reasons why Piaget*s theory may be important for 
educational practice. 

As mentioned in the introduction, the original interest in applying Piaget to 
education was based on the wealth of his assessipents of the development of 
children's thinking. At the very least, he has offered new ways to assess chil- 
dren's thinking in several content areas, many of which are covered in sc^^\. 
However, a more important reason to **apply Piaget" comes from his theoret- 
ical principles of intellectual development, Piaget 's deveiopmemat constructive 
ism (defined in a subsequent section) offers an alternative basis for classroom 
practice that may be more appropriate for educating our children and adoles- 



I ■ 

I - 



cents than current practices (25). 

Piaget's principles are based on the resuhs of 60 years of research with chil- 
dren and adolescents (as opposed to research with rats or pigeons) that focused 
on the developmeni of knowledge (as opposed to ranges of test scores). Per- 
haps the most effective leaching will come from "knowing how knowing 
comes tv» be"(4). Although this does not necessarily mean that a teacher has to 
be an expert on Piaget (most teachers are not experts on learning theory), an 
awareness of basic tacts and principles can alter a teacb«r's view of the child 
and classroom practice, and perhaps even facilitate the prwess of education 
(4). 

iJndoubtedIv some educators are looking to Piaget's theory because they are 
dissatisfied with the current state of affairs. Many feel that the methods of 
mstruction currently employed are not working turn students off. or only 
reach a portion of those in the classroom. Some are searching for a "culture- 
tree" intelligence test, as the use of standardized IQ measures has been ques- 
tioned in the courts. Be forewarned. Piaget's theory of intelligence does apply 
to all children— humans from all cultures considered as a species— but any 
particular Piagetian measure is not culture-free. This will be explained in a 
subsequent section. In the search for alternatives in educational practice, many 
have discovered and ha\c been convinced that Piaget oflers stime viable and 
important options. 

Ihis paper begins w iih an introducti^m to Piaget's theory and research, since 
an understanding of the theory wiinm^ke the educational implications more 
convmcing and apparent. The stx-ond half of the paper reviews the implica- 
tions of Piaget's theory and assesvment techniques for education. Other re- 
views of Piaget's work can be found in ( 19) and (20). 



PI AGKT'S THKORV AND RESEARCH 
Background 

« 

Piaget's first scientific works were in the field of biology. Something of a child 
prodigy, his first paper, on observations of an albino sparrow, was published 
when he was 1 1 years old. He continued his work in biology and based his doc- 
toral thesis on a study of oiollusks. Piaget's work in biology led to an interest 
in the question of adaptation to the environment. Specifically, he wanted to 
understand the mechanisms by which organisms develop physical structures 
that enable them to adapt to their environment. 
Piaget was also a student of philosophy. Questions pertaining to the nature 
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of human knowledge, especially logical thinking, were of inierest to him. ¥ot 
example: How is scieniific ihmking p^issible? What does it mean lo know 
something? Although Piagei was fascinated by these phito?K>phical issues,.he 
came to .believe that philosophers would not be able to provide conclusive 
answers because of ihefr sfKculaiivc methods, and^e soon became disen- 
chanted with philosophy because of its nonempirical methodology (34). 

These two fields, biology and philosophy, influenced Piagei's theory and 
research in several ways. He decided to seek answers to philosophical ques- 
tions concerning the nature of logical thinking with scientific (empirical) 
methods, SpeciHcally, Piaget turned to the study of children to answer-ephte- 
mological questions concerning logical thinking. One of his profound insights 
was that in order fo understand a phenomenon, one needs to understand how 
it devekrps or comes about. Thus, to understand adult logical thinking, Piaget 
decided to study: its formation in children of various ages. 

Piaget approached the study of human thinking in a manner consistent with 
his training in biology. He was interested in what ^as common to groups of 
children rather than how or whether one child differed from another. In other 
words, Piaget studied logical thinking, which all humans, considered^a^ a bio- 
logical species, are capable of. rather than individual differences. The reader 
will note the obvious contrast with BinclN approach to intelligence, which con- 
sisted of de>elopi .g a test designed to identify those children who could not be 
expected to beri.fi' irom Parisian public education. 

The cotnbinaiion of biology and philosophy eventually led Piaget to form a 
new discipline called genetic episiemology, which involved psychology only 
insofar as its testing metht>d^ were used with children- That is, the questions 
Piaget set out to answer were not derived from psychology although his work 
dealt with human thinking. His method was to investigate the origins of 
knowledge from the biological perspective of specifying how children develop 
psychological striKMures to adapt to our human environment. It will help the 
reader to better understand Piaget's theory and its potential educational impli- 
cations if the origins of the questigns, aims, and testing methods are clear. The 
next sections will outline the course of Piaget *s work with childr^at and review 
a few of the important theoretical perspectives derived trom these inves- 
tigations. 
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sixty Year* of Research 

Misconceptions about Piagei's ibeory stem, in part, from the fact that the 
theory and terms have evolved over the past 60 years. Moreover, Piaget has 
written aluiut many areas including biology, epi«temology, logic, and educa- 
tion. Most revisions of the theory probably have been made by Piaget himself 
(32). In this section, some of.the more important of these thforetical develop- 
ments and revisions, which occurred from the 1920s lo the present, are re- 
viewed. The focus will be on Piaget's books, and the aim is to illustrate how 
the theory and testing meihinlology have evolved together. 

In his initial investigations of children's thinking {1920s to early 1930s), 
Piaget used a method wuh which he later, bti-amc dissatisfied. He attempted to 
uncover children'^ conceptions of events sn f he world (such as physical causal- 
ity) and aspects of their lives (such as dreams or moral judgmems) by asking 
ihem questions. The metht>d of data collection was a flexible, one-to-one. ver- 
bal interview in which Piaget probed for the "why" of children's reasoning 
and not merely how much they knew. Piaget realized that his "clinical meth- 
, tHi" often led to lower levels of reasoning than children cpuld evidence in real- 
life situations. He feh a need, therefore, to check his findings wiiji naturalistic 
observations, no doubt a carry-over from his training as a biologist. Piagci 
defended his verbal approach a> he felt that the patterns identified with inier- 
views were^n accurate retleciion of what iKcurrcd in day-to-day, real-life 
functioning (30) 

During this 1920s- !9.^fl> period, piaget believed' that language played an, 
important role in the development of abstract levels of thought. Younger chil- 
dren's thinking was described as egocentric (not able to see their pwint of view 
in relaiion to other points of view), and the role of peer interaction in decen- 
tering thought and thereby advancing intefleciual development was strcsse-J. 
The consistency of his findings in several content areas convii^ed Piaget that 
there were stages in the development of thinking. However, the stages had 
wide age ranges and were not observed in all areas of thinking (30). Piaget 
.speculated that the development of thinking is caused by something other than 
maturation or learning, and wrote of an internal, self-regulating factor called 
equilibration, which implied that development has its own "moiivai'on." 

With the birth of his own children. Piaget turned to a different method of 
collecting data— naturalistic observation and testing— and to the study of 
infant development. His detailed observations of infants are classics in that 
they are still generating research on infancy today, Piaget's study of infancy 
led him to discover that-there was a practical or sensorimotor intelligence that 
developed during the first 12 to 16 months of life and preceded theoretical or 
symljplic intelligence. Although sensorimotor intelligence continues to dpvelop 
past the age of 16 months, it was not studied by Piaget beyond infancy (49)., 



Obscrvalions of infant devclopmeni convinced Piagct of the central- role 
that action (oven moventenis and infernal voonimation of movements) plays 
in fh^development of intelligence. Sensorimotor intelligence is a practical 
knowledge prevent in higher-level animals as well as in human infants. That is, 
a baby ktiows an objeci in ihe environment only when acting on it. Piaget 
described a twofold developnH'ni revuliing from an infant's interaction with 
objects: (1) the baby's action patterns (schemes) become consolidated, coor- 
dinated, and interrelated; (2) ihe bafty's ability to relate objects in the environ- 
ment to other objects. also becomes more cmudinated. Piaget now states that 
tlie first is the source of adult logical thinking, while the second leads to knowl- 
edge of the physical properties of objects. 

Although Piaget was observing infam behavior, he discussed the develop* 
ment of sensorimotor intelligence in terms of nonobservable **schemcs." The 
consistent, repeatable% and generali/able behavior patterns observed were said 
to refleci underlymg rules for behavior called **schemes." The sensorimotor 
schemes cannon be measured directly 5nd they may not have a physiological 
liKation m the brain or body. Instead, the schemes are inferred from repeat- 
able and generali/able behaviors and are developed through interaction with 
objects. Schemes confer meaning on objects and are not fully mature, from an 
adult point of view, right away. Thus, when a ihree-month-old baby is sucking 
on a rattle in his crib, thit rattle is known as a "suckable," and we infer that 
the infant has a scheme for suckiftg. As additional schemes are formed, objects 
are known m different ways. In time, the baby will know thai the rattle is also 
a *Shakeable;' "throwable," and so on. Thus, there is a mutual interaction 
beiwi^rn the baby and <he environme)it. The infant organizes or makes sense of 
his experience with object^ and evems in the world, and this leads to the for- 
mation of schemes. Sv hemes, in turn, confer meaning on objects. Sensori- 
motor development leads to the first truly **psychologicar' concept— object 
permanence— during the sccoitd year of life. The baBy has a scheme for 
•'object" and knows that i>biects e^tist independently of his or her action on 
them. m 

Once Piaget divcovered sensorimotor intelligence and the primacy of ac;ion, 
h? had reached a turning point in both theory and methodology, as the fore- 
word JO The Child's Convepfion of Number (45 p. vii) clearly states: . 

In uuf earlier bt^^ks . . ne iinaty^ed variuu> fcerbal and cg^tceptual aspcvfvuf » 
the child's thought. I ater on, we examined ihe tHfginnmgsof ihoughpon the yt^c- 
tical and scnsori-motor planes. ... It now remains, in order to determine the 
mechanisms Miat determine thought, to investigate how the sensori motor 
schcmci>%) oV a>%s!milairng intcll^cncc arc organt/ed in operational systemii on the 
plane of thought. Bevond the child's verbal consirucfions, and in line wiih'his 
practical activity, hc mm have to trace the development of 4he operations which 
will give rise lo number and continuous ituantities. to *^pace, time' speed, etc., 
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operations \%hjch, tn ihoe essential fields, lead from intuitive ind egiwniric prc- 
logic to rational coordmairon thai is bo'h deducii\c and inductive. 

In dL-aling *vi(h these nen problents, appropriate methods must be used. We shall 
still keep our original prtvedure of free cofiversaiion with ihe^rhild, eonversaiion 
which IS governed by the questions put. but which is compelled lo follow the 
diuviu*" indicaicd by the child's spontaneous answers. Our investigation of 
scnson-moiin intelligence has, howVver, shown us the necessity for actual manip^ 
ulation of objects conversmuni with ihe child is nuwh more reliable and more 
fruitful w1ien it is related lo experiments made wiih adequate material, and when 
the child. Mislead thinking m the \oid. is lalking about actions he has just per- 
formed. 

As the quoted passage indicates, Plagei's work from I*MO lo 1960 focused 
on ihe development of logical thinking in many content areas from early child- 
hood to laic adolescence. The lesting method** were modified along with the 
theory, and there was a movemeut away froin purely verbal techniques as chil- 
dren were asked to reason aboul problems posed by the exj^rimentcr. The 
problems almost always consisted of concrete stimulus materials so Piaget 
could observe children's actions as well as record (heir verbalizations. Based 
on the work during ihis perivnl, Piaget revised his theory to de-emphasize the 
role of language in thinking, and in iis place, he sirr^sed the fact that thinking 
is an action thai beg>ns at a practical levtH in infancy and is then recapitulated 
on a theoretical le%el. Thus, Piaget stated that formal logic (adolescent think- 
ing) is more than a verbal logic (22) and even slated that his initial position on 
language was inc^irreci (31), Ip the various area; of logico-mathematicat think- 
ing, Piaget argued ihai there wa^ an invariant seoucnce of stages that could be 
described in mafhematical terms. Again, the age of stage attainment varied 
from child to child, but this question of individual differences was not of inter- 
est to Piaget. * ' . , 

In the period from \9W to iHt present, Piaget, having described several 
aspects of logical ihoughf , woved to other areas of thinking. Books were pub- 
lished on perccpiion, tnenial imageiy, memory, and consciousness. In 
response to criticisms, these studies of children were conducted on larger sam- 
ples, uiili/ed detailed methixiological controls, and wmmari/ed data in fre- 
qtiency tables. During 'his period, Piaget also published books on philosophy, 
episteniology. edticaiton, and the relation between biology and knowledge. 
After M) years of research, he finally, feh comfortable in stating his posiiiop on 
the question he originally vci out to answer! 

Piaget has not, over the p;«»t 20 years, described younger children's thought 
as egcventric. Instead, he characterizes it as an inability to coordinate states 
and transformations (44), Stages of development are precisely defined and are 
found in some (logico-mathemaiical), but not all (such as percept ion and men- 
tal jmagery). aspects of thinking (37). Formal operations, the final stage of 
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logical thinking describtd by Inhdder and Piagei (22), m^^y only Ik? developed 
in an individuaPs area of special aptitude or expertise (36). New lines of 
research on ibc dynamic relations between thinking structures have been con- 
'Xlucted by Inhelder (21.24). Finally, Piagei has recently clarified the role of 
equilibration in the development of thinking (42). 

We will return lo ihis review of Piaget's lifetime of research when we discuss 
educational implications. The next section will present some of the key theo- 
retical points thai this work has demonstrated about ihc nature of human in- 
telligence. 



THKORETICAL THKMKS 



* P^ychologkai Structures of Int«llijii;en4 e 

Structuralism is currently an important theorctikral position in the physical and ' 
stKial sciences. Vox example, N. Chomsky has identified the * itaciical struc- 
t Tcs (transformational grammar) of language, which are rules used by adults 
to unJei stand and generate sentences. In anthropology, Levi-Strauss has iden- 
tified structures that determine kinship relations in primitive tribes. In biology, 
Watson and ( rick isolated the double helix structure of DNA. which may pro- 
vide tne key to our heredity. Finally, in the field of psychology, S. Fr«;nd wrote 
that our human personality consists of a three-part structure— id. ego, and 
superego. As for human intelligence, Piaget has argued that it, too, consists of 
structures. 

According to B. Wolman, a mental structure is **a hypothetical construct 
which is believed to account for similarities or recurrence of behavior" (50). 
Although this d^^finition is fairly straightforward, the concept of structure 
within Piagetian theory has been misunderstood. Piaget has commented that 
he is often asked w hether the structures he writes about are in the mind of the 
child or only in the mind of Piaget. It is important to realize that psychological 
structure** are not directly observable but. Instead, are inferred from regulari- 
ties in behavior. That is, numerous studies (cross-sectional and longitudinal) 
conducted on thousands of children across the world have replicated the 
sequences of behavior that Piaget has identified. Given this kind of evidence* it 
does not seem overly speculative to suggest tha* these structures are real psy- 
chological entities. They are rules for acting, and, as such, underlie or deter- 
mine overt behavior. The child or adolescent is not aware of them and does not 
consciously strive to apply them* Their physiological basis, if there is one, has 
. not been identified— they are not *'in the brain." Again the structures are 
inferred from regularities in behavior. 
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One of I he consequences ot describing intelligence in lerms of structures can 
be illusiraied by clarifying the idea that structures underlie overt behavior. 
Overt exptfficnce (such as classriwrn teaching) is filtered through the struc; 
lures. In other >*ords, a person understands a situation only to the extent that 
he or she has formed ihe appropriate structures. Thus, the same overt experi- 
ence can be understood differently by two individuals if their level of struc- 
tural dexelopnieni is different , Piaget has described the development of those 
intellectual structures that are common to humans considered as a whole. 
Structures that order (he physical world, called concrete operations ^such as 
classificatiiMi, seriation, number, and spatial), and structures ih"^ allow us to 
reason hypothetically. called formal operations (such as combinatorial logic 
and proportionalitv) have been identified. In the next section, we will consider 
how the^^uuctures a^e formed. On this issue, Piagei's theory is unique. 

Formation of Structures: Developmental Constructions 

I he sfatenieni was made that we develop structures that order the physical 
Horld, rypicallv. this statement connotes one of two positions. Either the 
structures arc programmed by heredity and unfold \ ia maturational processes, 
or they arc acquired or learned on the basis of experience. These two pro- 
cesses, maturation and learning (of several varieties), are usually. invoked to 
cxplaui change in the behavior of living organisms, and either one could per- 
haps account {ox the formation of psychological structures. Piaget contends 
thai there is a third process that subsumes both maturation and learning. This 
priKVss IS called development or developmental constructivism and, before 
defining it, we will see why Piaget has rejected explanations of structural for- 
mation based solely on either maturation or learning. 

Since Piaget \ theory is based on biological principles, and since children 
throughour the world attain concrete operations, it might appear that concrete 
operations are formed through maturation. According to Piaget, maturation 
implies that the structures exist in innate form and are present at births waiting 
lo unfold after contact with the environment, Piaget stresses that the struc- 
tures one can observe ^n infants (sensorimotor schemes) and the operations 
tv>und at later ages are not present in any form af birth. Thus, the ftructi^res 
are not inherited. What is transmitted by heredity is the tendency to act and to 
coo'-dinate these actions, and it is through these tendencies that the structures 
of our mtelligence are formed. Maturation does play a role in structure forma- 
tion; for example, maturation of the nervous system is necessary before certain 
sensorimotor coordinations are possible. But maturation alone cannot account 
for development in its entirety, since heredity can only provide possibilities 
and it is up to the child to actualize them (33). 
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On the other hand, since psychological structures are said lo be formed on 
the basis of experience, one might suppose that learning co'ild account for 
their formation. Piaget does not deny that human beings can learn, but he 
does not believe that learning can account for the formation of intellectual 
structures from birth to adolescence A distinction is made between learning 
and development with the latter process invoked to explain structure 
formation. 

Piaget views learning as a priKCss whereby the organism (subject) is modi- 
fied by contact with objects or persons in the environment. TIk process is a 
passive one in the direction of object --subject. This empirici^Sc view holds 
that knowledge resides in an organized environment and is copied or learned 
by children. Piaget pi>ints out that although experience is clearly necessary for 
the formation of our i itellectual structures, a child cannot be modified in 
every way at every point in time. Instead, it is the child who organizes the envi- 
ronment, rather than vice versa. In this perspective, objects in the environment 
are frontiers to be ci>nqaered or overcome by a process of successive approxi- 
mations. 

So our intelligence or knowledge of objects and events is based on experi- 
ences in which the child organizes or abstracts rules from interactions with 
objects. This organization takes two forms—logico-mathematical abstraction 
and physical absiraciion. I ogico-mathematical absiractitm is a process of 
coordinating the results of ihe child's actions on objects— general actions such 
as uniting, ordering, or setting up of correspondences. These actions are found 
in all intelligent behavior, and their development occurs irrespective of which 
particular objects are present in the environment, h is this abstraction or coor- 
dination of the child's actions that leads to adult intellectual structures (logical 
thinking). Physical abstraction is a process in which the child acquires knowl- 
edge of specific objects' properties from experience or action on them. It is a 
process of abstraction from actions on objects. The distinction between logico- 
mathemaiical and physical abstraction is a theoretical one U I). In practice, we 
can only observe a child^ acting on objects in the environment. Piagei's view of 
developmental constructions, which holds that internal coordination of 
actions form structures which **know" or work in the environment, is sum- 
marized in Figure 1 . 
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While if is difficult to prove thai there is a process called * •development'' 
that differs from both maturation and learning, research findings do provide- 
some indirect evidence to support this idea. The formation of Piagetian struc- 
tures is more than a matter of maturation since research shows that typ^ of 
experience is clearly a factor. For example, formal oi^raiions may only be 
developed in specific kinds of social environments that are intellectually chal- 
lenging. Attainment of concrete operations occurs within wide age ranges 
from subject to subject and from one culture to another. Thus, specific experi- 
ence does have an effect on development in terms of age of onset. On the other 
hand, research conducted in the l%Os attempted to speed up or enhance the 
development of children's intellectual structures. The results of these "train- 
ing*' studies were, for the most part, negative in that consistent and gencraliz- 
able concrete operational reasoning was not effected in young children for 
lonj! periods of time. Thus, the formation of knowing structures does take 
time, is based on experience, and is a gradual process that involves more than 
learning or direct tuition. 



Knowledge as a i^ubject-Object Relation: Stages 

We can now summarize Piaget's definition of knowledge. For Piaget, knowl- 
edge is not a static entity residing in the environment to be copied or learned or 
imposed on a passive knower. However, knowledge also does not exist inde- 
pendently of experience, in innate forms at birth waiting to unfold in a matu- 
rational manner, 

Piaget has rejected an empiricistic and an idealistic view of intelligence and 
has staled lhar knoN^ ledge is a continually developing relation between subject 
(child) and object (environment). To describe knowledge, you start with this 
fundamentiM biological unit of subject object and should not consider either 
the subject or the object independently (41 ), This view of knowledge as a rela- 
tion is another >vay ot saying that intellectual development is stage-like. Each 
stage is a summary term for a qualitatively different subject s= object relation. 

At birth, the neonate and the environment are undifferentiated as far as the 
neonate is concerned. Sensorimotor schemes ind their eventual interrelation 
give rise to a practical know-how in which oojects are known only when they' 
are being acted upon. It takes approximately one to one-and-one-half years for 
the first theoretical concept to be developed— the permanent-object concept. 
This developmental construction provides the first break between subject and 
object. The infant now knows that objects exist independently of action on 
them. However, this theoretical concept only marks the beginning of a new 
subjects? object relation. The child must now coordinate his or her actions on 
objects and relate objects^to each other on a theoretical plane. The internal 
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scheme!! now underlie internal as well as overt actions. At first, the child's abil- 
ity is marked by a failure to coordinate actions in a logical fashion (preopera- 
tional thinking). With development, actions are coordinated and stable theo- 
retical concepts are formed {concrete operational thinking). The final stage of 
logical thinking, formal operations, is characterized by a subject object rela- 
tion in which the child can do more than order the physical world. Formal 
thought is hypothetical and deductive, with reality subordinated to possibility. 
The preceding sections have summarized several aspects of Piaget*s ihwry 
and research. In subsequent sections, the focus will shift to educational im])li- 
cations of this work. Applications of research Trndings and theoretical princi- 
ples as well as Piagei's own statements about education will be presented. The 
next section will describe three areas of research conducted by Piaget and h^s 
collaborators. The research examples will clarify the points already made and 
will illustrate the potential of Piaget's findings for education. 



PI AGEr S ASSKSSMEINT TECHINIQUES 

Overview 

Several points ahoul Piaget's method of assessing children's thinking have 
already been made: (I) a wide age range of subjects, neonate to late adoles- 
cence, has been tcsanl; (2) tasks have been devised to assess conceptions in 
many content areas; (3) the aim of the procedure is to discover not only how 
much a child kno\%s or can do, but why the child reasons in the manner that 
she/ he dinrs, (4) children are assessed individually; and (5) the methods have 
varied from purely verbal interviews tanaturalistic observation and testing to 
concrete, problem solving with verbaf probes. Appendix A contains a guide to 
conducting Piagetian child assessments. 

Results obtained with these techniques are usually summarized ir\ terms of 
, stages or levels of performance. That is, responses that are conceptually simi- 
lar (in success and errors) are grouped and presented together. To the best of 
my knowledge, Piagei has never assigned numbers and computed statistics on 
these observations; In recent years, he has tested larger numbers of children 
and summarized findings in frequency tables (23,44). However, Piaget's test- 
ing method has always included careful probing and counter-examples as ways 
to uncover the chitd's best possible performance. Ekspite the absence of statis- 
tics, Piagei's findings have been among the most reliable in the field of psy- 
chology (! 4). 

The three examples presented below were chosen arbitrarily and do not, in 



any way, summarize Ptaget*s findings on children^ thinking. The examples 
demonstrate two of the testing techniques and deal with an age range of S lo H 
years. They are presented to illustrate the point that children rc:ason in a 
fashion which is qvialitatively different from that of adults. 



Moral Judgment 

How does the mature moral reasoning of adults come about? Piaget OO) 
addressed this question in 1932 by studying the moral judgments of children 
aged 5 to 13 years. Verbal interviews were conducted on the rules of games, 
lying, stealing, punishment, responsibility, and justice. 

Piaget concluded that there were two types of moral reasoning that were 
based on two types of social relations. Younger children evidenced a morality 
based on unilateral respect for rules imposed by authority figures, This moral- 
ity was viewed as a consequence of the parent-child relationship* Older chil- 
dren evidenced a morality based on mutual respect, reciprocity, and coof^ra- 
tion between equals. This morality was seen as a consequence of peer-peer 
relations. 

Let us examine what these conclusions were based on. Piaget found |hat 
younger children's prelogical thinking mechanisms (egocentrism) coupled with 
the rules imposed by adults led them to be moral **realists." That is, they 
focused on observable events and did not consider intentions ih their judg- 
ments. C onsider the following example (30,*p. 148) in which two stories, each 
of which contained a lie, were read to a group bf children.' In story A, there is 
no evil intention, but there is a clear inaccuracy. In story B, the content is 
believable, but the intention is deceptive. ' 

Story A A little boy for a little girl) goes for a walk in the street and meets a big 
dog whfl|frighiens him very much. So then he goes home and tells his 
mother ne has seen a dog that was as big as a cow. 

Story B A child comes home from school and tells his mother that the teacher 
had given him good marks, but it was not true. The teacher had given 
him no marks at all, either good or bad. Then his mother was very 
pleased and rewarded him. 

After checking to see that his 6- to lO-year-oId subjects understood and re- 
called each story, Piaget asked them to compare the stories* The children were 
asked to judge which of the two lies or which of the two boys was naughtier 
and to explain why. 

At one level of moral reasoning, more frequently characteristic of younger 
children, the child in story A was judged naughtier. The reasons given centered 
around the point that the more a lie departs from reality— the more unlikely it 
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is— the worse or naughtier it is. In contrast, at the next level of moral reason- 
ing, ilttentionality was the basis foi judgment. Thus, the child in story B was 
naughtier since he attempted to deceive his mother. 

Piaget argued thai youngei children interpret the rigid niieiiysfems of adults 
in a literal manner. That is, intentions are not important, since responsibility 
depends on whether or nut a law has been respected or violated. It is only when 
placed in the company of his peers, in cooperative relations, that the child will 
consider intentionality. At that point, he is on his own and forced to consider 
other points of view. 

Based on these kinds of data, Piaget reached a conclusion that is somewhat 
surprising and nonintuiiive. Rule systems imposed on younger children by 
authority figures lend to slow down rather than promote the growth of moral 
judgments in children. He concluded that . . in order to really socialize the 
child, Ciwperation is necessary, for it alone will succeed in delivering him from 
the mystical po\\cr of the world of the aduh" (30, p. 402), 

Number Conservation 

Piaget and S/emin »ka (45) demonstrated that between the ages of four and 
seven years, children develop a stable and logical concept of number. A 
Jteacher who attempts to instruct young children in basic arithmetic operations 
'(addition or subtraction) might be interested in these findings. The qualitative 
numerical structures identified by Piaget and Szeminska form a necessary 
basis for subsequent quantitative operations. Consider the following proce- 
dure which tests for knowledge of one-to-one correspondence &nd number 
conservation. 

The child being tested sees si\ pennies (the number and material can be var- 
ied) spread out in a row on a table top. He is told by the experimenter that they 
are for his friend (or sibling) to take to the store (circus, and so on). The child , 
is asked to reach into a bag of pennies and select the same number his friend 
has. Then the child is asked to place the pennies he selects on the table, in a 
row, until he has the same number as his friend. 

Three levels of performance were observed. Children at the lowest level 
could not construct a row with an equal number of pennies* Instead, they 
matched the end points of both rows and believed that this led to an equal 
number of pennies in each row. For example, some children would squeeze 10 
pennies together, and others would spread four pennies out* At the next level, 
children could construct a one-to-one correspondence that matched in number 
as wcl! as length. However, after the experimenter spread out (or condensed) 
one of the rows, the children judged that the longer row now had more pen- 
nies. It is important to note that these children could count six in each row* 
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and they siill did not conserve number. Instead, they confused spatial exten- 
sion with number. At the final level of performance, children could construct 
an equal j-ow and judged that they remained equivalent regardless of their 
spatial extensions. 

Based on results such as these, Piaget and S/eminska argued that only the 
level-.l child has a siai)lc number concept. This implies that (he child is able to 
mentally decompose and reconpose units. In the above problem, the child has 
to mentally cwrdinate the relation between the length of the rows and the 
intervals "between the pennies in order to conserve number (six, in this case). It 
is precisely this operation (mental, reversible action) that the level- 1 and level-2 
children lacked. At levels I and 2, number is confused with spatial extension. 

From this perspective, one can question the value of having young children 
memorize mathematical tables. If a child is at level I or 2, can count, and is 
taught **2 + 4 ^ 6," diKs the child understand what she is- learning? Such a 
child, if asked what 4 + 2 is, might respond that she does not know since she 
has not learned the 4 table yet. The point is that memorizing verbal equations 
may represent a knowledge of the number system thai is at too high a level and 
hence not meaningful for the child (15). This example illustrates the difference 
between learnmg (arithmetic tables) and development (of number concepts) 
discussed in a previous section. Piagei's theory points to the differences 
between the acquisition of isolated pieces of information (recall of phrase "2 
+ 4 - 6") and the acquisition of a stable framework (number operation) 
which children in most cultures develop by six years of age. 



Spatial Operations 

At what age would you guess children to be capable of ordering or represent- 
ing space with htui/ontal and vertical axes? Our western world has an abun- 
dance of horizontal and vertical cues in the -environment, which children can 
perceive at a very young age. Piaget and Inhelder's (43) experiments on spatial 
operations demonstrated that accurate perception and representation of the 
horizontal are separated by a number of years in the course of child develop- 
ment. 1 hey found that during the age span of 5 to 10 years, children evidence a 
^ stage-like sequence of performance in representing the horizontal coordinate. ' 
For example, in one experiment, children were shown a bottle that was one- 
third to one-half filled with colored liquid and placed on a table top. The chil- . 
dren were asked to depict the line of the water in the bottle as the bottle was 
rotated to several discrete orientations. (The level of the water line shifts 
depending on the degree of tilt, but the line always remains horizontal or 
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parallel to the lable top J The overall pattern ot results is summarized in Figure 
2, which depicts four stages in development. 

Piaget and Inhelder argued that this task required the child to relate a 
mobile element (the liquid surface) to a stable frame of reference outside of the 
bottle (the table top). Thus, it required the concrete spatial operation of men- 
tally coordinating i}ie elements of a changing relation. It is not until substage 
UIB (ages 9' 2 to 1 1 years) that children can do this successfully torvach of the 
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Figure 2, Stages in l^veippmeiit of Ihe Hofironlal Aii« 



bottle's orientations. Notice the intermediate stage in which children can cor- 
rectly depict the water line when the biUtlc is placed horizontally or vertically 
on the table but fail when ii is placed in a diagonal orientation. They err by 
drawing the water line parallel to the bottle's bast. l acking a stable concept of 
the horizontal, they are forced to rely upt>n cues inside the bottle. Given these 
kinds-tif results, Piaget and inhelder concluded that it is not until late child- 
hood that childion can successfully represent or order space with stable hori- 
zontal and vertical axes. 



A Comparison between 

and Piagelian A.s.sesKments of Inlelligence 

Over the past 20 years, ihere has been considerable interest in the "psycho- 
metri/ai'on" of Piaget's clinical method for diagnostic use in the classroom. 
The reader will find a discussion of this issue in Green, ei al. (18) as well as in 
other articles that address the relation between IQ tests and Piaget's measures 
(5,7,1.1). Some of the points raised in these papers will be reviewed here. Alst>, 
a brief annotated bibliography pertaining to Piagetian thetiry and testing is 
presented in Appendix B. 

Ii is generally agreed that IQ tests and Piaget's assessments are based on dif- 
ferent assumptions and have different objectives. It is not surprising, then, 
that empirical studies of both types of tests administered to the same subjects 
have foynd that they load on separate factor^ and generally show only a small 
positive relationship (5). ^o^ these reasons, if the content and objectives of our 
school curricula remain unchanged, there seems to be no valid reason to sub- 
stitute Piagetian measures for IQ measures as predictors of school per- 
formance ( tH). 

IQ measures were developed to predict scholastic performance. As such, it is 
assumed that scholastic performance is a valid criterion for intelligence. It is 
also assumed that intelligence is something that individuals possess to a greater 
or lesser degree, with the person who obtains a greater number of correct 
responses than his peer of the same age being Judged as more intelligent. Pre- 
sumably, differences in intelligence are due to the interaction of genetic and 
environmental factors. Items on IQ tests were not chosen on any theoretical 
basis but, instead, were screened on an empirical basis. 

Piaget's view of intelligence contrasts point for point with the above psycho- 
metric view. Piaget has not been interested in the norm-referenced approach of 
specifying whether or not one individual is different from another in the 
amount of intelligence he or she possesses. Instead, he has attempted to study 
the general characteristics of intelligence that all humans posses. A Piagetian 
assessment locates an individual on a universal anc^ invariant sequence of 
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devdopment in which aduli logical thinking is the criterion reference. From 
this perspective, intelligence is not something that individuals possess more or 
less of, and it is not a ''third factor" caused by a heredity x environment inter- 
action (13)* (This point wa^ discussed in the section on developmental con- 
struction.) Piagetian testing uses not only a subject's correct answers but also 
the type of errors made (5). Moreover, the wide age range in successful perfor- 
mance is probably not acceptable to psychomeiricians. On a particular task, 
succes* may improve with age in 5-io-lO-year-old children, but a particular 5- 
year-old may show total success, and a 9-year-old may not, and bi>th are con- 
sidered normal. 

In addition lo the abtne considerations, it should be piiinted out that it may 
be impossible to develop a universal psychometric Piagetian intelligence test. 
First, there is the question of which logical abilities should be included in the 
test. Should it assess classification, seriation, number concepts, or spatial con- 
cepts? I'ven if this question could be resolved, the next decision would be: 
Which items should be used to measure ihe abilities in question? For example, 
should the tesi of classification use fiuits, animals, or flowers? 

There are several aspects to this problem which render a culture-free test 
based on Piagetian assessments an impossibility. Performance of children and 
adolescents varies according to which items arc used in assessment. For exam- 
ple, children can classify types of flowers before they can classify types of ani- 
tr.als. Adolescents are more successful with tasks measuring combinatorial 
abilities than fhey are with tasks measuring proportional reasoning, even 
though both are formal operational in nature. Moreover, children's perfor- 
mance varies v^ith the mode in which test problems are presented. Finally, as 
Piaget < 1 8) has pointed out . his data presuppose a certain degree of activity on 
the part of the child being tested. This raises the question of how much time to 
set aside f6r each item on the test. Any decisions as to standard cut-off times 
will be arbitrary because some children will be penalized more than others, 
depending on the content and items chosen. For these reasons, the standard- 
ization of Piagetian assessments so that they are appropriate for all children 
{that is, culture-free) may not be possible. 

Implication^ of Piagetian A!»!^nient!$ for Education 

The above discussion has summarized differences between IQ and Piaget 
measures of intelligence. l>esf*e these differences, there are uses for Piagetian 
assessments in current classriwm practice (2). One pertains to curriculuip con- 
tent. One focus of primary school education is mathematics, and Piaget has 
devised several tasks to measure mathematical thinking. These might serve as 
supplemental curricula. (The use of Piaget's measures to '^grade" children 



would violate the assumptions and purpose of the tasks.) In addition, there are 
many areas of logical thinking that Piaget has studied thai are not currently in- 
cluded in^imary school curricula. These areas, which are basic to mcihemati- 
cal and scientific thinking, include seriation. transitive inference, classifjca- 
tion, class inclusion, and soon. ^ 
Perhaps another, more important, use of Piagetian measurement in class- 
room practice would be as a diagnostic tool (2). Teaching could consist of a 
iwo-step process of diagnosis followed by instruction. For example, a teacher 
who is supposed to teach her class addition facts might do well to'cdnsider 
each student's understanding of number. That is, she might assess each stu- 
dent's ability to conserve number. No doubt there would be some children at 
each of the three levels Piaget described and identified. The teacher might then 
devise different kinds of instructional activities for children at each of these 
levels, with memorizing tables used only for children with stable number 
concepts. 

The point is that it may be meaningless, from the child's perspective, to 
leach children material that is beyond iheii present level of cognitive develop- 
mem. Hence, the suggestion is that Piaget's theory calls for a sequencing of 
curriculum content (2), and Ptagetian assessments can help the teacher develop 
such a se{^uence. On the negative side, note that this would be a cumbersome 
process, since each child would have to be assessed in each content area; a 
child who is preoperationaf with respect to classification might be concrete 
operational with respect to number conservation, and so on. Moreover, since 
valid, group-administered measures of these concepts have not yet been devel- 
oped, this suggestion is currently impractical in most settings. 



IMPLICATIONS OF PIAGET'S THEORY 
IN EDCCATIONAL PRACTICE 



Overylew 



Currently, there is widespread agreement i hat Piaget has identified principles 
of cognitive development that arc relevant, if noi criiical. to educational prac- 
tice (1.2,7,12.15.26.47,48,49). To date, however, there is siill not a single Pia- 
getian school or dogma. This is aiiributed to ihe fact that Piaget has claimed 
that he is not an educator and therefore has not detailed how to translate his 
findings iHtu classrwrfi settings (2). As a consequence, the few programs that 
have been developed vary as to curriculum content, teacher strategy, overall 
objectives, and so on, although each is labeled "Piagetian" ^26). Recently, 
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Ciruber and Voncchc have asserted f haf this state of affairs is healthy and have 
suggested four ptissible types of Ptagetian sehiwls (19). 

No doubt there are benefits to derived from alternatives in educational 
practice. However, the present lack of consensus on even a theoretical level is^ 
confusing to the newcomer ^ho is searching for an alternative approach jo ' 
current methods. So befo'^e reviewing the implic;?tions of Piaget's theory for 
education* us first consider why there is not a unitary Piagetian school. 
That is, wh>>is there not one kind of classroom that is a logical consequence of 
Piaget's work? No doubt a large pan of the answer lies in a point we have 
already discussed. That is, the implications of this theory for pedagogical 
application have not been consistent or uniform because the theory and testing 
techniques have changed over 6() years of research with children. Moreover, 
Piaget has studied and written about biology, philosophy, and epistemology, 
as well as education and in addition to his studi % on cognitive development. 

Given this fact, there ^re everai, reasons^ for disparate educational implica- 
tions. (I) Two programs may be labeled 'Tiagetian*' even though one doc^> 7 
nothing more than introduce Piaget's a<^sefisments while another adopts a par- 
ticular teaching style or strategy based on the theory (26,48). Thus, two pro- 
grams could be based on aspei ts of the theory that do not directly overlap as 
far as application is conaTRcd. (2)^ Two programs may differ even though each 
claims to be based on the*>re!ic«l principles. This^could be the result of misin- 
terpretaiions or altcrnji'' vpretations, but could also occur if one pro- 
gram developef relied c s early works while another stressed more re- 
cent writings. One program would be based on the need for cooperative peer 
social interaction and perhaps stress the role of language. Another might have 
children solve problems individually, with problems geared to •'their level.^' 
Still another program might be a combination of these two approaches. (3) 
Many of ihe theory's explanatory constructs are not, or have not Iwen, subject 
to controlled or experimental testing in psychological or educational research, 1 
For example, the self-regulatory process of equilibration is considered the sin- 
gle most important factor in the development of knowing structures. Even if 
one were convinced t*hat such a process exists, there are probably several alter* 
native ways to capitalize on its effects in the classioom? ^ two programs may 
differ even though each claims to baseif on the same theoretical principie. 

U is hoped that the lack of consensus on ways to apply Pii^et*s thrary will 
y resolved in the future by systematic educational research that shows iliat 
certain Piagetian programs do lead to positive results.* Given the many alter- 
,native interpretations or ways to apply Piaget's work« it is of great interest to 
review what Piaget himself has written alH>ut education. For this reason, the 



•See lawfon and HwpcT (26) for a review of exi^nng t^iageftan car1y-cbi!dh<>od'educaijon 
prttgram^ 
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following rcvic\* of what v*<4ucation can. or perhaps should, do in light of 
Piaget's theory will rely heavily on Piaget**s own educational statement* 
(35,36.39). 

The Need for Re!$earch 

The reader will recall that Piaget became disenchanted with philosophy be-" 
cau!»c ot the nonempirical nature of its methods^^liv^n this orientation, it is 
noj surprising that one of Piaget's recommendations for education is lo ad- 
dress the need for basic research. Two specific points have been made in this 
regard. 

( 1 ) Piaget has criticized the field ol-educaiion for its ignorance of results of 
its own practices because of lack research. For example. Piaget is particu- 
larly critical of the unchecked use of final examinations in secondary and 
higher education. Apparently, administration ot exams presupposes that 
learning would take place at a minimal level, or not at all, without the exams. 
Piagei pt)inis out that under the present, supposedly effetnive, system we still 
do not know, after people have been out of school for 5, 10, or 20 years, Jiow " 
much they retain of knowledge acquired in school, if it could be demonstrated 
that most people have retained very little of their school learning, then in whaC 
sense a^e ihcy educated? 

With regard to <fvaluations of curricula or teaching strategies based on test 
results, Piagei ptiinis to the dangers of making decisions solely on empirical 
grounds. Programs with no theoretical rationale will probably continue to be 
effective for only a short period of time. Piaget compares education to seven- 
teenth-century medicine, which applied methods on the basis of empirical 
results without knowing why they worked (38). Medicine tcglay still does this 
to some extent, but is now firmly grounded in basic research in physiology, 
bitHThemistry. and so on. Piaget argues that education needs to be anchored in 
facts and theoretical principles of child psychology. Even here, however, 
Piaget 'sssirong conviction in the primacy of research surfaces again. 

(2) Piaget ddes not think that education should endorse child psychology in 
an, unchecked manner . As early as 1 932, he wrote: 



But pedagogy is very far from being a mere application of psychological knowl- 
edge. Apari from the qucsrjon of the aims of education, it is obvioUs thai even 
with regard to technical methods it is for experiment alone and not d«iuctiofl to 
show us (which method is) of any real value. For after all. it is me thing to prove 
that cooperation in the play and spontaneous social life of children brings atout 
certain moral effects, and another to establish the faa that >rtiis cooperation can 
be universally applied as a method of education. This last pbint is one which wiiy 
experimental education c*i settle. Educational experiment, on condition that it be 
'scientifically controlled, is certainly more instructive for psychol(^y fhan any 
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amount of laboratory experiments, and becauM: of this, e>&perimenial pedagogy 
mighrnerha^H be invorporated into the bc^y of the psycho sociological dinci- 
pfines. Bui the type of experiment whicfi such research ^ould require can only be 
conducted by teachers or by the combined efforts of practical workers and educa- 
f iiYnai psychologists. And it is not in our power to deduce the results to which this 
would lead (30, p. 406^) 

The need for pedagogical research, then, is perhaps the most important impli- 
cation of PiageiN theory for education. As the above quoie indicates, recom- 
mendation^ 'oaifed on psychological theory should be verified outside the labo- 
ratory in practical settings. 

is not surprising that Piagei calls on the field of education to conduct 
basic research. In an earlier part of this paper, **Sixty Years of Research;' 
changes in Piaget^s theory were described. Recall that Piaget refined and sub- 
stantially altered his theory in light of research results. He calls on education to 
^modify its methods and objectives based on its own research. This brings us to 
another fundamental educational issue raised by Piaget: the importance of 
change?) in teacher training. 



Teacher Training and TeamjResearch ; 

Piagei is quite explicit concerning teacher training. He believes that full univer- 
sity training Jur teachers. at all 'levels tespecially primary) is essential. This 
{raining ^'ould focus on research proposeU and developed by the ttachers 

"Ihemselves in mobile, interdisciplinary settings run by sociologists, pjsy^olo- 
gists, and educational researchers. Thus, Piaget afiS*»eir+*«t.ihc dichotdray of 
classroom teacher-educational researcher should be eliminated. He poihts out, 
that reforms in educational methcKis will ne'ed to b^ implemented by the' teach- 
ers, and the better the method, the more demanding will be ;he role of the 
teacher. Notice that the type of teacher training Piaget calls for is quite radical: 
Teachers should not only attend graduate-level lectures (on Piaget's theoiy. for 
example), but in order to altaii^ a true understanding of th^ir student^ they 
need to conduct psycho^pedagogical research. , - 

Thii!. rectimmendation of doctoral-level education as prerequisite for all 

#eachers is economically prohibitive in that teacher pay scales would have to 1^ 
increased. However, this is precisely what Piaget has in mind, for he fee4s thai 
there is a g'^b social problem in our (westctnlgwiety in that the teaching pro- 
fession is a low -Stat us one. The public undercst urates the value of our chil- 
dren's teachers, and their low status is at least a partial consequ«nce of current 
methods of certification, Piaget believes that it is by and through research that 
the teaching profession will cease to be^i^erely a trade and acquire the dignity it 
deserves (35,40). 
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The above recommendations of a need for research 4rd for teacher training 
and team rpearch were general in the sense tbaf they wcre^based more upon 
Piaget's philosophy than on his theory of cognitive development. The follow- 
ing recommendations stem from considerations of what Piaget's theory posits 
about the intellectual growth of children. 



Educational Objective 

Piaget's theory can give education a goal. Schools can attempt to nourish and 
enrich the. development of children's thinking instead of only teaching specific 
facts and skills in a manner that treats all children the same way. In other 
words, schools can stres 4 development rather ihan learning. The intelligence of 
aW normal children wil grow and change qualitatively from birth to adoles- 
cence. The source for this development lies within all children, and our schools 
can make use of it by providing a climate for thinking instead of learning, 
which is often at too high or too low a level. The reader will find a more com- 
plete discussion of educational objectives in light of Piaget's theory in Furth 
and Wachs (15), Lawton and Hooper {26), Elkind (7). and S.gd! and Cocking 
(48). 7 

The objective of ftKusing on the child's spontaneous intellectual develop- 
ment raises several jssu<-> with respect lo classroom practice. A few of these 
issues arc considered in the following pages. 



Teaching Methods 



In 1965. Piag^t (35) £>serted that the cardincl problem of f^agogy in 1935 
and in 1965 concerned teaching methods. Should teaching be a process of 
iransmissio". of knowledge Irom teacher to pupil, or should teaching give the 
child the opportunity to reconstruct or reinvent knowledge? Piaget, having 
rejected an .'mpiricistic view of intellectual development, rejects an empir- 
icisiic view of educati^in as transmission of information. He points out that 
one should not assume that educational transmission (teacher talking to the 
class) supplies the child with the instruments of assimilation simultaneously 
with the knowledge to be assimilated. Recall our example of number conserva- 
tion. If a child has not yet constructed a stable concept of number, even the 
clearest lesson or textbook on addition will not be of help. The instruments of 
-assimilation (schemes or operations) cannot be acquirwl except by means of in- 
ternal activity on the part of the child. Piagc( is arguing thai educational trans- 
mission is only one factor in intellectual develqpmeni and i;. subordinate to 
internal self-regulation. Hence, Piaget opts for a classroom that a'lows for 
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reconstruction of knowledge, and such a classroiim usually relies on ••active" 
methods. 

Before discussing what active teaching .methods mighi email, we need to 
consider where they might be expected to be effective, for Piagei has been cau- 
tious in this matter. The statement has been made that schools can focus on the 
changes and growth in tnielligence that tKcur in all children. Specifically, they 
can focus on development instead of on roce learning, especially in the early 
grades. This objective needs some qualification. 

PiagetN research has shown that certain content areas are spontaneously 
constrU4;ted by our human intelligence and are not dependent upon the individ- 
ual decisions of adults. Some of these content areas, such as mathematics and 
understanding of physical laws, are indeed taught in the schools. Piagei's 
statements periainmg to reconstruction of knowledge via active methods in the 
classrtwm are meant for these areas of overlap. Piaget has recognized that 
there are other areas that have been develo[wi by adults that are not spontane- 
ously constructed by children. Psychologists still do not know the mechanisms 
that .give rise to understanding in these areas (such as foreign language, spell- 
ing, and historical facts). Hence, for the present, these areas may still need to 
be transmitted from teacher to child (with better or worse information tech- 
niques) since they are not universal constructions. 

To settle the matter of teaching methods for the latter subject matters, 
Piaget has again called for more research. It is still an open question as to 
whether solutions for teaching methods in these areas will resemble solutions 
in other areas (3,28). 

As far as Piaget is concerned, then, the potential scope of Piaget ian teaching 
methods still needs to be delimited and verified. Thus, in his statements pn spe- 
cific educational recommendations, Piaget has addressed himself mainly to 
mathematics (39) and to science teaching (40), the areas we all •'construct" 
regardless of classroom experience. Hence, Piaget is more cautious than some 
of his interpreters who argue for the usefulness of his methods in all areas of 
thinking and instruction (15). 

What follows, then, is a recap of Piaget 's recommendations to address one 
of our current educational problems— the need for a higher proportion of stu- 
dents 10 elect courses in the sciences. Piaget*s recommendations for science 
teaching focus on **active" methods, but these vary with the level o^hc stu- 
dents. At the preschool level, chilrlren can be assisted in increasing their 
fwwers of observation, for they are particularly poor at reporting what they 
have just observed or have just performed* * 

Piaget poms to a need, at the grade-schcKil teve(, for education to bridge the 
gap between qualitative structural development and quantitative formulations* 
The spontaneous and universally developed qualftative structures ought to 
constitute the foundation of elementary school instruction in science. The 
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problems that arise are not, due to differing science aptitudes (Piagii has not 
observed any such differences in the concepts he has investigated) but to the 
too-rapid passage to quantification without basic qualitative understanding. 
Piaget asserts that it is not science that the students do not understand but the 
lessons of science. They have difficulty adapting to the type of instruction, and 
perhaps new means of instruction would help in this regard. 

Finally, at the high school level. Piaget argues that all students need to be 
introduced to experimental procedures. Since the intellectual structures neces- 
sary to conduct experiments are formed during early and middle adolescence. 
Piaget is again urging that we focus on the development of thought. Students 
should not merely be presented with science facts but should be asked to prove 
them on their ow n. Naturally, our objectives and methods of evaluation would 
probably change as a result. The day-to-day work would have to be observed 
and recorded. I hjs record of performance over time would supplement, if not 
replace, evaluations based on exam performance. No doubt such an approach 
would not only nourish intellectual development but also help identify 
students with a "bent" for science. 

Piaget's recommendations for science teaching rely on active methods. He 
points out that the role of the teacher is crucial, for it is up to the teacher to 
organize and to present situations that are useful to the child. Children in an 
active classroom do not "do their own thing" (cf. Furth & JVachs "freedom 
within structure" concept). Moreover, in higher grades in particular, an active 
approach will sometimes entail reading and thinking at a desk as well as overt 
actions on concrete objects or problems. »rhe shift lo learning through reading 
should be a natural consequence of intellectual development in late childhood 
and early adolescence when the mechanisms that enable the child to profit 
from this mode of instruction have been developed. 

At all levels, then, an active classroom needs a well-trained teacher. The 
teacher should be not only a lecturer but a mentor who stimulates students to 
experiment by providing counterexamples that compel reflection. Piaget 
ptiints out that git-en the fact that it took thousands of years to develop certain 
mathematival notions, it is absurd to assume that without guidance toward 
awareness of central problems the child would ever succeed in formulating 
them himself. Jhus, we return to the fact that Piaget's recommendations for 
educational practice center on teacher training to produce researchers who 
understand not \ynly their subject matter but also their'pupils. 



25 




REFERENCES 



L Afhey, !, J,, & Rubadeau, f). O. EdmaUonal implicaUons of Piaget's ikeorv, 
Waltham, Mass,: Oinn-Blaisddl, 1970, 

2. Braincrd. C \ J, Placet's theorv of mteUtgence, tnglewiwd C liffs NJ.: Prentice- 
Hall. Inc.. 1978. 

3. l>e I isi. R, Discussion: Stage issues in Piaget's genetic episiemelogy. Papvr pre- 
sented at the Ktghth Annual Symposium of the Jean Piagei Society, Philadelphia, 
May 1978 

4. I>eVrfcs. R, I smg Piaget's theory in teacher education. Paper pre?ienied at the 
Biennial Meeting of The Society for Research in Child Development, San Fran- 
cisco. March 1979. 

5. IX'V rio. R. & Kohlbcrg. L. Relations between Piagetian and p^»ychometric assess- 
ments of intelligence. In I ,G, V.^u(VA,)A^urren( topics In early i'hildhoi}dedun^ 
turn. Vol, I. NorwiHHl. N.J.: Abloy Publishing Co., 1974. 

6. Flkind. D, Two appn>;ichcs to intelligence: Piagetian and psychometric. In D, R. 
Cireen. M, P, Ford, & B, Hamer (Eds.), Meusurement and Piagei, New York" 
McCiraw-Hill. 197L 

7. Elkind. D. Child developnwni and etimation. A Piag^Uan 'pempeirUve. New York: 
Oxford liniver. Press. 1976. 

8. Flkind. D. Is Piaget passe m elementary education? Jht Genettc Epistemolosist 
1978. 7. No. 4, \ 2, 

9. tilio!. C. The measurement of development. In V, P. Varma & P. Williams 
(Eds,). Piaget, psxrhoiogv and educatian. Itasca'. IIK: F, E, Peacock Publishers 
Inc., 1976. 

10. Furth. H, Ci, Thinking withoui language, PsychoJogical implications of deafness. 
New ^\>rk: Free Press, 1966, 

11. Furth. H. Ci, Ptaget and knowledge, Theoretavl foundations. Englewood Cliffs 
N J.: Preniice-HaU. 1969, 

12. Furth. H, (J. Pm^t for teachers. Englewood Cliffs, NJ.: Premicc-Hall. 1970. 

13. Fur:h, H. CJ. Piagei, I.Q.. and the nature-nurture controversy. Human l^velop- 
ment, 1973, /6, 61-73. 

14. Furth. H. C. Piagetian perspectives. In J. Sams (Ed.), Prospects in enyirvnmental 
psychology. London: Macmillan. (In press) 

15. Furth, H G. & Wachs. H. Thinking goes to school. New York: Oxford Univer, 
Press, 1975. 



27 



16. Ciallagher, J. C. Kno\«fng how a child know^: Pha^e III of Piaget and the learning 
procei»s. Paper presented at ihe Eighth Annual Sympof^ium of the Jean Piaget 
Society, Philadplphia. May 1978. 

17. Gray, W, M. A comparison of Ptagetian theory and criterion-referenced measure- 
ment. Review of Educuiional Research, 1978, No. 2, 223-249. 

18. Green, D. R., Ford, M. P , & Flamer, G. B. (Eds.), Measurement and Pia^ei, New 
York- McGraw-Hill, 1971, 

19. Gruber, H. E., & Voucche, J. J. (Eds.), The essential Piagef, New York; Basic 
Bwks, Inc., 1977. 

20. Hunt, J. McV, The impact and limitations of the giant of developmental psychol- 
ogy. In D. Elkind & J. H. Flavell (Eds.), Sfudies in vogniliw devehpmenl. tssays 
in honor of Jean Piaget. New York: Oxford Univer. Press, 1%9. 

21. InhelUei, B. Information processmg tendencies in recent experiments in cognitive 
learning-empirical studies. In B. Inheldcr & H. H. Chipman (Eds.), Piagei and his 
Si'hiHtl. New York. Springer Verlag, 1976. 

22. Inhelder, B., & Piaget, J. The growth of logical thinking from childhood to 
ad(}lescence. New York: Basic Bixiks, Inc., 1958. 

23. Inhelder, B., & Piaget, J. The early growth of logic in the child. London: Rout- 
ledge AKegan Paul, 1964. 

24. Inhelder, B., Simrlair, H.. & Bovet, M. Learning and the development of cogni- 
tion. Cambridge, Mass,: Harvard Univer. Press, 1974. 

25. Kamit, C*. Educational applications at the .preoperational level. Paper presented at 
the Eighth Annua! Sympmium of the Jean Piaget Society, Philadelphia, May 
1978. 

26. Lawion. J. T., & Hotiper, F. H. Piagetian theory and early childhood education: A 
critical analysis. In L. S Siege! & C. J, Brainerd (Eds,), Alternatives to Piaget. 
Critical essays on the theory. New York: Academic Press, 1978, 

27. Lun/er, E. A. Jean Piaget: A biographical sketch. An appreciation of Piaget's 
work. In V, P. Varma & P. Williams (Eds.), Piaget, psychology and education, 
Itasca, III.: F. E. Peacock Publishers, Inc., 1976, 

28. Moshman. D. Five considerations in the acquisition of oi^rative content. Paper 
presented at the Eighth Annual Sym|H>sium of the Jean Piaget Society, Philadel- 
phia, May 1978. 

29. Neimark* E. D, On the measurement of formal operations. The Formal OperaKH-. 
1978. /.No. 3. 10-11. 

30. Piaget, J. The moral Judgment of the child, London: K^an Paul. 1932. 

31. Piaget, J. Language and intellectual operations. In H. G. Furth. Piaget and 
knowledge. Theoretical foundations, Englewood Cliffs, N.J.: Prentice-Hall, 
1969. 



28 



32. Piaget, J. PiageiN theory. In P. H. Mussen (Ed.). Carmichael's manual of child 
psychology. Vol. I. {3rd. ed.^. New York: John Wiley & Sons. Inc.. 1970. 

33. Piagei. J. Biology and knowledge. Chicago: The Univer. of Chicago Press, 1971. 

34. Pittget. J. Insights and illusions of philosophy. New York and Cleveland- The 
World Publishing Co.. 1971 . 

35. Piaget. J. Science of education and the psychology of the child. New York: The 
Viking Press. 1971. 

36. Piagei, J. Intellectual evolution from adolescence to adulthi>od. Human Devel- 
opmenl. 1972. /5. 1-12. 

37. Piagei. J. The child and reality. Problems of genetic psychology. New York- The 
Vikmg Press. Inc.. 1973. 

38. Piaget. J. Mam trends in psychology. New York: Harper & Row. 1973. 

39. Piaget. J. Comments on mathematical education. In A. G. Howson (Ed.) Devel- 
t pments in mathematical education. Proceedings of the second iniemalional con- 
gress im mathematical education. Cambridge: Cambridge Univer. Press. 1973. 

m Piaget. J. To understand is to invent New York: Grossman Publishers. 1973. 

41. Piagei. J The role of action in the development of thinking. In W. F. Overton & 
J. McC. Gallagher (tds.). Knowledge and Development. Vol. 1. New York- 
Plenum Press. 1977. 

42. Piaget. J. The developmem of thought, tiquilihration of cognitive structures New 
York; Ihe Viking Press. 1977. 

43. Piagei. J . & Inheldcr. B. The child's conception of space. London: RoutledgcA 
Kegan Paul. 1956 

^ rn'^^'^1971 * ^ imagery in the child New York: Basic Books. 

45. Piagei. J.. & S/eminska. A. The child's conception of number. London: Roul- 
ledgeA Kegan Paul. 1941. 

46. Pinard. A.. & l.aurendeau. M. A scale of mental development based on the theory 
Of Piaget: description of a project. In I. J. Athey & D. O. Rubadeau (Eds.), Edu- 
cational implications of Piaget's theory. Waltham, Mass.: Ginn-BIaisdell, 1970. 

47. Sigel. I. E. The Piagetian system and the world of education. In D. Elkind & J. H. 
Havell (Eds,), Studies in cognitive development. Essays in honor of Jean Piaget 
New York; Oxford Univer. Press. I%9 

48. Sigel. 1. E,. & Cocking, R. R. Cognitive development from childhood to adoles- 
cence: a constructivist perspective. New York: Holt. Rinchan and Winston, 1977. 

49. Wachs. H.. & Furth. H. G. Piaget's theory and spcc-al education. In B. K. Keogh 
(Ed.). Advances in special education. Vol. I, Greenwich, Conn.: JAI Press, 1978. 

50. Wdman. B. B. Dictionary of behavioral science. New York: Van Noslrand Rein- 
hold Company. 1973. 

29 



33 



^ APPENDIX A 
HOW TO COIMDUCI PIAGETIAN CHILD ASSESSMENTS 

This section provides a guide to assessing children's thinking, using tasks de- 
veloped by Piaget and his collaborators. Differences between norm-referenced 
IQ tests and Piagettan assessments are outlined in other sections of the paper. 
We have seen that IQ lest items were not chosen on the basis of any theory of 
child development and are. therefore, somewhat arbitrary. Piagetian assess- 
ments, on the other hand, were developed according to the view that knowl- 
edge is a devdoping relation between knowcr and known object. Intellectual 
development is a process of constructing schemes and operations (coor- 
dinations ot actions) that confer meaning. 
The motivation for this process of development is a biological self-regula- 

A r M K " ^^'^ '^^'y^ assessments 

\ should be appropriate for all kinds of children. To date, research findings sup- 
port the theory. A good illustration of the utility of Piagetian assessments 
comes from Furth s work with congenitally deaf children and adolescents (10) 
\ turth translated Piagetian tasks into nonverbal forms and found that deaf 
children attained logical, concrete-operational thinking by early adolescence 
Thus, coordination of actions does not depend on sophisticated use of societal 
language. 

The fact that children understand the world in qualitativdy different fash- 
ions during difterent developmental periods is now widdy accepted. Piagetian 
assessments were formed with this view of children in mind. They allow the 
assessor to uncover the child's conception of objects and events in the world 
his section w,ll help you to learn how to c^duct these assessments of chil- 
dren s thinking. A word of warning is in order. Before you actually sit down 
and work with your first child, there is a great deal of preliminary preparation 
required. NVe will begin with this aspect of conducting assessments. 

Preliminary Preparation 

I suggest that you start by reading Piaget 's original description of the task you 
are interested in. For example, if you want to assess children's understanding 
of number, look for tasks described in The Child's Conception qf Number If 
you wanpto assess children's understanding of the horizontal coordinate using 
the water-bottle apparatus, read Chapter XIII of The Child's Conception of 

There are several reasons for going back to Piaget's descriptions. First of 
all. If you are interested in conducting Piaget's assessments, there is no substi- 
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tute for reading Piaget and the protiKols he presents to describe his procedure 
and results. In reading Piaget's descriptions, you will discover that he almost 
always used several sets of materials and procedures when working with chil- 
dren. You will probably be surprised at the number of ways he sought to check 
and double-check results with alternative procedures. In all likelihood, several 
readings of the chapter will be necessary before you get a feel for what Piaget 
did and what he found. Quite often, alternative or secondary procedures are 
not described in enough detail to make replication possible. In these cases. I 
suggest that you rely on the main procedure, which should be sufficiently 
detailed in the text to permit replication. 

What about commercially marketed tests and curriculum materials that pur- 
port to be Piagetian assessments? These materials arc not of uniform quality, 
varying greatly from one to the next. It is therefore difficult to summarize their 
usefulness and appropriateness. Some are excellent and can save you some 
time, but many others grossly misrepresent Piaget's original work and assess- 
ment technique. Obviously, just using the label "Piaget" does not render the 
material consistent with PiagetVmeihods and purposes. The only way to be 
sure that you are conducting the assessment properly is to checlt for yourself 
by reading the original experiments. Although the process of reinventing 
Piaget's assessment techniques is tedious at first, the payoff is a deeper appre- 
ciation of these techniques and ultimately of the theory itself. 



Compiling Materials 

For the most part, fancy equipment is not needed to condutn Piagetian assess- 
ments of children's thinking. You should be able to compile the necessary 
materials on your owir. However, if you plan to assess all the children in a 
classroom, you will also need data sheets to record your observations. 

The importance of carefully constructed data sheets cannot be overempha- 
sized. These sheets can serve as your guide during the assessment session and 
will also serve as your 'record of results after testing is completed. The data 
sheet should have a descriptive title and should have blanks for 'C child's 
name (or initials), sex, g'ade. birth date, and testing date. The major portion 
of the sheet should present the sequence of trials, ordered correctly, tn pic- 
loriat form. There should also be room for you to record the child's verbal 
responses to your probes. (If you are conducting a mbal interview only, you 
will probably need a tape recorder.) The pictorial or schematic depictions show 
you how to arrange your materials for each trial and should be in enotigh , 
detail so that you can pencil in what the child actually did. Boxes for assigning 
♦•stage scores" may be included but only in, addition to these other aspects. 
You are not making the best use of your tiine if you simply record a child's 
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tJ^w^J^T A . ^'°"**"f""8 assessments. Instead, try to capture 
what the child did and said in each trial. Utcr on. when you are reviewirfg 
your results, you can assign stage scores if that suits your purposes. 

The final aspect of preparation is to practice the assessment procedure from 
^rrZ '° comfortable with it. You may want to practice 

w,th adults at first, and then try it with one or two children. Make sure that 
you can go back and forth from setting up the material and posing questions to 
revording responses on the data sheets. Settle upon one or two sets of ques- 
tions for each trial, and then use them when you. see the rest of the children If 
your data sheets have been properly constructed, this practice will free you 
from memorizing the arrangement of materials and verbal probes. 

Examiner's Assumptions and Goals 

Now that you are ready to begin, let us discuss your assumptions, expecta- 
tions, and frame of mind. Your goal in conducting this assessmem is to uncov- 
er the child s best level of performance. You are after the how and why of the 
child s thought and not so much what he or she knows. Thus, you do not have 
to impose rigid time constraints, you may rej^at questions, you may even 
Mart over, and so on. You are not testing children in the same way that you 
would w.ih a classroom exam. That is. when you have completed the assess- 
ment, you w.ll not have the kind of data that would allow you to say "Jane is 
slow and Jenny is ahead." Instead, you will be locating Jane and Jenny on a 
universal commuum in which logical adult thinking is the criterion reference a 
^ goal both children can reasonably be expected to attain evemually. Try to 
remember thai with Piagetian assessments, it is the children's concepts, not the 
cMdren. that are "m stages." For example. Jane can be preoperational with 
respect to conservation of continuous quamity buj concrete operational with 
respect to conservation of number. 

Conducting the Assessment 

Most Piagetian assessments necessitate working with one child &t a time. The 
session should be conducted in a quiet room that has been set up for your 
assessment. Begin by imroducing yourself to the child and stating your objec- 
Tu' !*'f,*«'''^"- You may presem the procedure as a "thinking game" and 
ask the child to try his or her best. In a one-to^ne setting, almost all children 
will respond to this request, especially if you^are relaxed and emphasize their 
participation and not their r>jrrformance. The m\d will take cues from you so 
If you are relaxed and at ease, you will increase the likelihood that the child 
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will also btf at ease. (Unfortunately, if you are the child's parent or classroom 
teacher, he or she may not be able to relax with you as an examiner or may be 
too relaxed "and not attend to the task at hand. If at all possible, work with 
children you do not know too well. Perhaps you and a colleague can trade 
clas-seik.) 

Once you have obtained the nece^isary face-sheet information and feel that 
the child is ready, start the assessment procedure as you have praaiced it- 
Depending on your purposes, it may or may not be all right fo provide the 
child with feedback as to the correctness of his answers. You can always 
respond by saying. "All right, that's very good. Now let's try another game lor 
probleml." Use the probes and counterprobes presented by Piaget. Feel free to 
challenge the child's answer even if it is correct. For example, in assessment of 
Vonservation of continuous quantity: "You said that this glass holds more to 
drink. Yesierday, a girl named Sue, who is your age, said this lotherl glass 
holds more to drink. Was Sue right? How come?" When you have completed 
the assessment, ihank the child for his or her participation and ask which parts 
of the game were ihe^iosi fun. 



Pragmatic Considerations 

If you arc going to test a large number of children, keep the following points in 
mind. (1) After a while, the sessions will become repetitive for you but they 
will remain novel for each child as he or she enters the room and begins the 
assessment. You will be very familiar with the procedure, but the child will be 
totally unfamiliar with the procedure and task at hand. You must try to be as 
enthusiastic with the last ':hild you observe as you were with the first. (2) 
Because of the above, do not plan too much testing for one day. It is better to 
spread the testing time over several days than to lest a large number of children ^ 
in a shorter period of time. Examiners have individual paces and cnduraiice 
levels. After a day or so. readjust your plans so that the schedule remains 
comfortable and realistic for you. (3) In addition, remember that each child 
works at his or her own pace. When conducting the assessment, you will have 
to adjust for individual differences in speed of responding. In general, younger 
children will require more time to complete the assessment than older children, 
so if you are testing children of different ages, you should plan accordingly. 



APPENDIX B 

PI AGETIAN THEORY AND TESTING: 
A BRIEF ANNOTATED BIBLIOGRAPHY* 

Elklitd, D., TVo Approaches to Intelligence: Piageiian and Psychometric. In 
D. R. Green, et al. (Eds.), Measurement and Piagei. New York: McGraw- 
Hill, 1971. 

The Piagetian anvf psychometric approaches lo intelligence are similar in that 
they bi>ih acknowledge the importance of genetic factors in intellectual devel- 
opment, employ nonexperimental methodology, and conceive of intelligence 
as essentially rational. The two approaches to intelligence differ in (I ) the type 
of genetic causality they presuppose— random selection factors for psycho- 
metric versus nonrandom organizing factors for Piaget, (2) the descriptions of 
mental growth they provide— a quantitative, age-normed curve depicting 
amount of intelligence for psychometric versus an age-related pattern of quali- 
tative differences in intellectual structures for Piaget. and (3) the contributions 
of nature and nurture that they assess— a static view oy intelligence as a mea- 
surable construct in which measurement can assess the relative contributions 
of nature and nurture versus a dynamic view of intelligence as relatively auton- 
omous from environmental and instinctive influences, "rtie paper closes with a 
discussion of practical issi-rs; the implications of Piaget' j conception of intelli- 
gence for prcschtK>l instruction, for motivation and mintal growth, and for 
the assessment of intelligence. , ; 



Elliot, C, The Measurement of Development. In V. P. Varma & P. Williams 
' (Eds.). Piaget, Psychology and Education. Itasca, ll/.: F. E. Peacock Pub- 
lishers. Inc.. 1976. / 

The relation between theory and measurement as v eil as definitions of devel- 
opment are discussed. Careful observations are a necessary precursor to mea- 
surement. The difficulties in constructing standardized ^esi^ to measure Pia- 
getian developmental stages arc reviewed. Objective developmental measures 
require: (1) sample-free estimates of an individual's ability, (2) test-free esti- 
mates of an individual's ability, (3) ratio scaling, or at least interval scaling, of 
abilities, and (4) the construction of measurement scales that can span the en- . 
tire age and ability range for which a test is designed. Extant norm-referenced 
tests of c ognitive ability are inadequate to measure development since they 

•In several tnM«ncci. ihe bibliography contains exctrptt from the auihor'i original work. 




poHse^H none of these features, A more appropriate model is the one pro|K>sed 
by Rawh. Preliminary data from the British Intelligence Scale project, which 
used the Rasich model, are discussed with respect to the above four require- 
/menis. It is concluded that RaschN model for item and ability scaling holds 
promise for future work in conMructing objective measures of development* 

Furih, H. C]., Piaget, \Q and the Nature-Nuriure C ontroversy. Human Devet- 
opmenf, 1973, 16, 61-73. ' , 

The contributions of heredity and environmental experience to intdleaual 
development as defined by Piaget are discussed. The relation between Piaget's 
defioition of intelligence ^nd an IQ definition is reviewed. In Piaget's theory, 
intelligence is not a separate, third fa^nor resulting from the interplay of hered- 
ity .and environment. Moreover, Piaget would* question the following fdur 
assumptions inherent in the standardized IQ test approach: (I) age constancy, 
(2) scholastic validity, (3) standard environment, and (4) performance suffi- 
ciency. Piaget's theory can address individual differences in intelligence and 
offers a fruitful approach to the study of the intellectual abilities of sj^cial 
children. Piaget's developmental constructivist approach to intelligence is 
incompatible with approaches that assign a score that purports to show innafe 
piMefitial or the general ability to learn. 

Oray, W. M., A Comparison of Piaget ian Theory and Criterion-Reference^;} 
Measurement. Review of Educational Research, 1978, 4S, No, 2, 223-249, 

Currently, educators are employing either Criterion-referenced measurement 
or tasks based on Piaget's theory to assess human mental functioning. The ori- 
gins of the two approaches are reviewed and then th^y are -compared with 
respect to the following: (I) conceptions of change, (2) item placement, (3) 
, subject variance, (4) cognitive structures and an achfevement continuum, (5) 
reasons for a response, and (6) performance to assessed and performance 
criteria. It is concluded that the two approaches are compatible and should be 
conjoined in test construction in order to have tests that indicate not only con- 
tent mastery but also cognitive leveK Such tests would be of great assistance in 
individually oriented curricula. 

Neimark, E. D. On the Measurement of Formal Operations. The Formal 
Operator. 1978, /, No. 3, lO-ll? 

Currently, there is dissatisfaction with existing measures of formal-operational 
thinking. One of the impediments to construction of better measures of formal 
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ihought isi the almost exclusive use of Che Inhelder tasks. There is evidence that 
these tasks arc noisy and inefficient. Group-administered paper -and-pencil 
tasks may simply translate the original tasks into modified and inappropriate 
forms. A sound theoretical rationale for the construction of formal-opera- 
tional measuring instruments is needed. Perhaps the Binet model for test con- 
struction could be used to assess the extent and generality of formal- 
operational skills! On such an instrument, a basal level of performance would 
<be established, with successive items designed to assess the breadth and depth 
of application beyond the basal level. Separate scores for these separate 
aspects could be recorded. 

Pinard, A., & I.aurendeau, M , A Jicale of Mental Development Based on the 
Theory of Piaget: Description of a Project. In I. J. AtheyA D. O. Ruba- 
deau(Eds.), tlducaiional Implicamns of Piaga's Theory. Waltham, Mass • 
Ginn-Blaisdell, 1970. 

> 

This paper introduce\ a project that had two major objectives: (1) to attempt 
to replicate Piagetian stages in a non-Genevan population using a more rigor- 
ous ahd uniform methodology than the original work. (2) to construct an ordi- 
nal scale of development applicible :p children aged 2 to 12 years. Seven hun- 
dred French Canadian children from the Montreal region were individually 
observed on 24 tests of sensorimotor coordination, 8 tests of verbal compre- 
hension, and 25 Piagetian tasks (total of 57 subtests and 300 items). On the 
whole, results of preliminary analy.ses confirm the existence of Piaget's stages, 
although the age of onset was slightly higher for this population. It is con- 
cluded that the results of a normative study of cognitive growth based on 
Piaget's thetvy are potentially useful to educators in that they help uncover the 
origins and development of fundamental notioniinvolved in school learning 
and in that they may assist in the refinement of curriculum development and 
teaching methi>ds. 
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